ERalpha and STAT5a cross-talk: interaction through C-terminal portions of the proteins decreases STAT5a phosphorylation, nuclear translocation and DNA-binding.
Cross-talk between ERalpha and STAT5a was demonstrated to mediate through a direct physical association between the two proteins. By GST pull-down assays and functional assays with various constructs of ERalpha and STAT5a, it was shown that the C-termini of these two proteins were mainly responsible for this interaction. Furthermore, the interaction between ERalpha and STAT5a was demonstrated to give rise to functional changes in their signaling events. In cell transfection studies, it was shown that ERalpha activation could attenuate PRLR signaling through STAT5a. This ERalpha-mediated attenuation of PRLR signaling was substantiated by observed decreases in the phosphorylation of JAK2 and STAT5a, reduced translocation of STAT5a into the nucleus, and reduced binding of STAT5a onto a GAS-containing nucleotide. Apart from transfected cells, the interaction between ERalpha and STAT5a could also be observed in established breast cancer cell lines of MCF-7 and T-47D in co-immunoprecipitation studies. However, the functional consequence of the interaction in these cancer cells was very different from the transfected HEK293 cells. ER activation could lead to potentiation of PRLR signaling in MCF-7 cells but not in T-47D cells. Conversely, in both MCF-7 and T-47D cells, PRLR activation could lead to attenuation of ER signaling. These data serve to elucidate the mechanisms underlying the ERalpha-STAT5a cross-talk and in demonstrating that the functional consequence of this cross-talk depends on the precise milieus of the intracellular environment.